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DEVELOPMENT WORK DONE ON
TRANSISTORIZED CRYSTAL CONTROLLED CO

~

Very little information was available on transistorized RF frequency con-
verters in general and none on the cryatal cbntrolled variety in parti-
cular. Because of this, a bit of experimentation went into the develop-

ment of this convert_er.

.~ In the interest of s:l.mplicity of adjustment in the field when it will be-

come necessary (0 change frequencies it was felt the oscillator portion

- of the converter should behave in s manner similar to a2 Plerce crystal

| oscilletor in as much as no adjustments would be necessary. The point

contact type of transistor (RCA 2N33) was first tried in this role. The

crystal was tried in the base return circuit as well as ‘between emitter

and base. Both arrangements left much to be desired. The value of the
It

components were rather critical. A load across which the crystal con-

trolled output could be developed for mixer :ln‘jection was a stumbling

block. A load which permitted the oscillator to take off at all desired

frequencies would, at the same time, allow spurious freqliencies‘to be
developed which were evidenf. by the many "birdies" heard near the output
frequency of the converter. Resonating the mixer input would 'pull the
crystal out of an oscillating condition unless the amount of injection

was fmy far below optimum. A supply voltage of at least 4.5 was necessary

in the cese of the 2N33.' CRARET -
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Optimum component values for thé rest of the converter were determined

experimentally with no difficulty.

As & matter of passing interest it was noted the SB100 would oscillate

crystal controlled.with no inductance in its circuit providing the base
~was left floating DC-wise. The strength of oseillation however was too
feeble to be mE put to practical use. Mixer injection 5y\peans of &

' RF divider network described above but in the collector circuit would
cause the mixer to osciliate and finally the sensitivity'of the convertef
minus the output coupling stage was quite independent of the supply -
voltage. No detectable change in sensitivity was noted whether the
‘s;pply was one o¥ gyo‘cells (14 or 3 voits). 'With the output stage a
very pronounced increase in sensitivity was noted when the supply vdltagév
was incregsed from 1% to 3 volts. h
A value of coupliné beﬁween mixer and outpﬁt stage and between output
stage_aﬁd output lead somewhat greatef}théﬁ optimum ﬁas chosen éo as

to broaden out the curve of the IF response.

The‘finai unit is a two channel_affair - g double throw switch switches
' one of two crystal sockets into the circuit simultaneously with switching

one of two trimmers capacitoré'into the mixer tuned circuit.’ This permits

~

the converter to be set up on any two frequencies lying between 3.0 and

6.0 megacycles. The over-all physical dimens#ons are
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are 2 by 5 by 13/16' inches. The battery a Mallory T'R 120 R with a -
caﬁacity Qf 800 me hour is contained in the unit. Total current drain
s thrée g quarters of a milliampere; Since. the rafed caﬁacity of the
battery is ét a much higher drain then this with a maximum drain of 100 ma
the life of the battery should be well in excess of a thousand hours of
operation with the converter . A conversion gaip of 69 (voltageﬁis’e) at

3.0 megacycles was noted. At 6.0 megacycles the gain was! 55.




